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PROVISIONAL PATENT APPLICATION 



Inventor: MORDECHAI DEUTSCH 



Title: AN EXPANDABLE CELT CHD? MATRIX 



FTFTD AND BACKGROUND OF THE INVEN TION 

The present invention relates to functional ceHomics and, more 
particularly, to a method for the observation and manipulation of 
individual cells and their specific identified offsprings. 

Combinatorial (bio)chemistry has evolved as an essential practical 
means permitting synthesis of many biologically-active and 
pharmaceutical structures, which must then be tested for their effects on 
animals and humans. The use of single, individual cell- based assays is 
an important tool in modern and advanced biomedical studies. 
Furthermore, cell functions are comprised of many interconnecting 
signaling and feedback pathways. Many times, a compound study based 
on isolated targets or cell preparations can not resolve this complexity. 
Thus, for a comprehensive understanding of a compound effect, testing 
of a single, whole living cell, is required. Such tests, in addition to their 
assistance in discovering and developing safer products, provide a useful 
tool in detecting biological and toxic effects, suggesting an alternative 
method for present toxicological tests resulted in reducing the number of 

animals used for testing. 

3n PCT patent application number WO 03/035824 to Deutsch 
filed 25 October 2001 there is described an example of an ordered 
matrix of wells configured for housing individual cells (cell chip) such 
as an interactive transparent individual cells biochip processor (ITICBP) 
that allows for the observation and manipulation of single cells in their 
own individual wells. A transparent cell chip enables performance of 
digital image analysis- both on-line and off-line. The essence of the 
ITICBP methodology to Deutsch is the confinement of a single cell into 
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a designed restricted space (micro^micro^Uter-well) which allows 
multiple stages of manipulation and testing within the picq-liter-wells, 
among which static and kinetic measurements under various 
manipulations- 

However this unique capability is a significant drawback when one is 
interested hi the proliferation of one or more of the selected individual 
cells following multiple stages of manipulation and testing within the 
pico-liter-wells. 

There is however a drawback associated with Deutsch's method, hi 
Deutsch's method the cell chip offers a means for working and for 
observing individual cells. The cell drip can be used to select cells that 
would be used for cloning among the total population of cells that may 
be positioned in the wells of the cell chip. However when the cell for 
cloning has been selected it is difficult to clone as there is only enough 
room for an individual cell in each well and as a result the cell would 
have to jbe transferred to another position for cloning. This transferring 
is difficult and adds possible complication with these additional 
manipulations. The method of limiting dilution is widely used today for 
isolating individual cells for cloning and, it is not a precise method due 
to the fact that the process as a whole is totally random, the father cell 
cannot be preidentified, and loss of cells occur during dilution and 
during suspension pouring ; into the miciroplate wells. Additionally there 
is no way to ensure the existence of only a single cell in a well if at all. 

There is thus a widely recognized need for, and it would be highly 
advantageous to have, a method that separates individual cells by their 
localization via a proper well size - while later on supplying each of the 
tens of thousands of individual cells, enough "individual space" which 
will allow each of them, simultaneously, to proliferate while keeping 
their clone identity. In other words, there is a need to have only one 
identified cell in a given (known) well to start off with and on the other 
hand there is a need to have enough room for proliferation and all of this 
on the scale of many thousands of cells each in their own identifiable 
and accessible location on a cell chip. Furthermore following 
proliferation of the identified cells an accurately defined harvesting of 
specific clones made from the selected individual cells id required, 
while preserving at least a portion of the particular clone in a well 
defined location. 
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RRTHF DES CRIPTION OF THR DRAWINGS 

The invention is herein described, by way of example only, with 
reference to the accompanying drawing. Willi specific reference 
now to the drawings in detail, it is stressed that the particulars 
shown are by way of example and for purposes of illustrative 
discussion of the preferred embodiments of the present invention 
only, and are presented in the cause of providing what is believed 
to be the most useful and readily understood description of the 
principles and conceptual aspects of the invention. In this regard, 
no attempt is made to show structural details of the invention in 
more detail than is necessary for a fundamental understanding of 
the invention, the description taken with the drawings making 
apparent to those skilled in the art how the several forms of the 
invention may be embodied in practice. 
In the drawing: 

FIG. 1 is a perspective top view of an unexpanded cell chip; 

FIG. 2 is a perspective top view of an expanded cell chip following 

expansion; and . 

FIG. 3 is a perspective top view of an expanded cell chip following 
expansion and cell proliferation. 

i 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is of an expandable interactive transparent 
individual cells biochip processor (cell chip) used for the cloning of pre 
investigated and selected individual! cells. * 

The principles and operation of an expandable cell chip 
according to the present invention may be better understood with 
reference to the drawing and accompanying descriptions. 

Before explaining at least one embodiment of the invention in detail, 
it is to be understood that the invention is not limited in its application to 
the details of construction and the arrangement of the components set 
forth in the following description or illustrated in the drawings. The 
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invention is capable of other embodiments or of being practiced or 
carried out in various ways. Also, it is to be understood that the 
phraseology and terminology employed herein is for me purpose of 
description and should not be regarded as fanning. 

Referring now to the drawings, Figure 1 illustrates a portion of a cell 
chip 10. A cell chip 10 according to the prior art of Deutsch includes a 
glass or a rigid plastic cell chip unit 10. A cell chip 10 according to the 
present invention is composed at least in part by an expandable element 
such as an elastic silicone rubber, or a plastic paraffin film. The size and 
number of the wells may vary as desired for example 50x50 wells of 20 
um diameter. The depth of the wells may be for example 10-20 pm. 
After individual cells 22 have been loaded, identified and examined in 
individual wells of the unexpended cell chip 10 for cloning, the cell chip 
10 is expanded to a size that will enable enough room in each well to 
undergo separate clonal proliferation that will preserve the original 
identity and known address which enables the recovery of specific 
representative cells from each clone with the possibility of leaving at 
least some of the cells in their identifiable location. 

Cells 22 illustrated in Figures 1 and 2 may be of any shape or size and 
are not necessarily attached to the bottom of the cell chip wells. The 
wells 20. may be of varying sizes to accommodate cells of any shape or 
size. Cells 22 in Figure 3 should preserve their own shape and size within 
each well 20 following clonal proliferation. 

The expansion can be performed either manually or automatically by any 
one of numerous methods known to those skilled in the art in the 
plastic/elastic industry. A radial expansion as illustrated in Figure 1 is 
only an example of an expansion. A simpler expansion could be 
^symmetric, for example m one dimension. As a result of this 
asymmetric procedure, the physical direction of the cellular proliferation 
may be dictated due to the fact that the cellular well can be made in any 
required shape or form which will the cell proliferation will follow. 
Figure 2 is an illustration of the cell chip 10 in the stretched form 
showing a single cell 22 in each expanded (macro) well 20. The stretched 
wells now have room for cellular proliferation while maintaining its 
relative position. Figure 3 illustrates the cell chip 10 in the stretched form 
with cells that have undergone cellular proliferation with each well 20 
containing a multiplicity of cells possessing the characteristics of the first 
cell in that particular well. , 
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In a further embodiment of the present invention the contents of die 
expanded or stretched cell chip (Figure 2 and 3) may be placed in 
another plate by selecting at least some of the cells and transferring them 
with the use of for example micro capillaries or by optical tweezers, or 
by placing the other plate on top of the expanded chip and then inverting 
the two such that some or all of the contents may be transferred to the 
other plate. In a further embodiment another plate may be used for 
additional step of expansion to further expand the Well areas for further 
proliferation and so forth. This replication process enables the expansion 
of the wells to continue to sizes unobtainable by a single stretch of the 
first plate. The abovementioned inverting method enables simultaneous 
manipulation in a high throughput process and under an improved sterile 
environment. Following expansion, a gel layer may be placed on top of 
the proliferated cells such that the cells may grow into the gel and be 
further manipulated, A gel film may enable to observe the cells to 
provide necessary nutrients, markers and/or drugs to examine 
characteristic secretions of individual populations of cloned cells. 

Although the invention has been described in conjunction. with 
specific embodiments thereof, it is evident mat many alternatives, 
modifications and variations will be apparent to those skilled in the art. 
Accordingly, it is intended to embrace all such alternatives, 
modifications and variations that fall within the spirit and broad scope of 
the present specification. 



WHAT IS CLAIMED: 

L An expandable cell chip essentially as described hereinabove 
or pictured in the figures. 
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